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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is the equipment and the approach of manufacturing the thin film 
mold light emitting device which emits light, applying electric field to the luminous layer which consists 
of an organic compound in detail about the manufacturing installation and its manufacture approach of 
organic electroluminescence devices, and relates to the equipment and the approach of mass-production 
nature being good and manufacturing efficiently organic electroluminescence devices excellent in the 
luminescence life property by low cost. 
[0002] 

[Description of the Prior Art] Organic electroluminescence devices have the descriptions, such as 
spontaneous light, a thin shape, and a high angle of visibility, and attract attention as the new source of 
flat-surface mold luminescence thru/or a display device. 

[0003] In order to manufacture organic electroluminescence devices conventionally After forming 
transparence electric conduction film, such as ITO (indium stannic-acid ghost), by approaches, such as a 
spatter, on a glass substrate, After carrying out pattern processing, forming a lower electrode, installing 
this substrate in a vacuum deposition tub and forming an organic luminous layer etc. by approaches, 
such as heating vacuum evaporationo, It once took out from this vacuum tub,^nHThe metal layer, the 
protective layer, etc. were formed by another vacuum tub, it took out from this vacuum tub after that, 
and sealing of the component section was performed. 

[0004] By the above-mentioned conventional approach, in order to form multilayer structure, such as an 
organic electron hole transportation layer, an organic luminous layer, cathode, and a protective layer, the 
vacuum tub was returned to ordinary pressure from the vacuum each time, the raw material needed to be 
replaced and masks needed to be exchanged. Moreover, even when two or more vacuum tubs were 
prepared, the substrate between vacuum tubs needed to be changed. For this reason, since a substrate 
was exposed to atmospheric air between previous vacuum evaporationo and the next vacuum 
evaporationo and a vacuum evaporationo layer was exposed to oxygen and the moisture in atmospheric 
air, there was a problem that the property of a component fell. Moreover, in order to repeat the vacuum 
suction of a vacuum tub, and ordinary pressure release, production time was long and the trouble of 
being bad also had productive efficiency. 

[0005] The approach of delivering a substrate and carrying out sequential vacuum evaporationo, having 
arranged two or more vacuum deposition tubs, and maintaining a vacua at the surroundings of it for the 
meantime focusing on one vacuum conveyance tub, for the purpose of performing the vacuum . 
deposition process from after pattern processing of the transparence electric conduction film to 
formation of a protective layer consistently as an approach of solving these troubles, is tried (JP,8- 
111285,A). 
[0006] 

[Problem(s) to be Solved by the Invention] However, by this approach, from the description on the 
structure where of a convey ance tub will grow large especially if; substrate size which has a limitation in 
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the number of the vacuum evaporationo tubs which can be arranged around a conveyance tub becomes 
large, since; substrate which does not turn to a mass-production machine will be discharged outside 
from a vacuum tub in front of a seal process after the protection stratification and will be exposed to 
atmospheric air, it had troubles, such as; with the difficult reinforcement of a component. 
[0007] this invention person solves the above-mentioned conventional trouble, and it aims at offering 
the equipment and the approach of mass-production nature being good and manufacturing the organic 
electroluminescence devices which were excellent in the property by low cost. 
[0008] 

[Means for Solving the Problem] In equipment for the manufacturing installation of the organic 
electroluminescence devices of claim 1 to manufacture the organic electroluminescence devices which 
come to prepare two or more stratified deposits on a substrate The vacuum chamber for conveyance with 
carrying-in opening and taking-out opening of a substrate, and the working-level month vacuum 
chamber which stands in a row through the bulb which can pass [ that vacuum transfer cutoff is possible 
and ] said substrate in this vacuum chamber for conveyance, A migration means to be installed in this 
vacuum chamber for conveyance, and to transport a substrate into this working-level month vacuum 
chamber from said carrying-in opening, and to transport to said taking-out opening from this working- 
level month vacuum chamber, It is the organic electroluminescence-devices manufacturing installation 
equipped with the 1st thru/or the n-th unit for migration and processing which has this processing means 
for stratified deposit formation established in this working-level month vacuum chamber. It is 
characterized by connecting taking-out opening of the unit of the substrate migration direction upstream 
to carrying-in opening of the unit of the substrate migration direction downstream so that the substrate 
introduced in this manufacturing installation may be transported from carrying-in opening of the 1st unit 
to the n-th unit through this unit. 

[0009] If it is the manufacturing installation of these organic electroluminescence devices, the vacuum 
chamber for conveyance of the 1st unit, The working-level month vacuum chamber of the 1st unit, the 
vacuum chamber for conveyance of the 1st unit, the vacuum chamber for conveyance of the 2nd unit, 
The working-level month vacuum chamber of the 2nd unit, and the vacuum chamber for conveyance of 

the 2nd unit, by carrying out sequential migration of the substrate in the order of the vacuum 

chamber for conveyance of the unit of ** (n-1), the vacuum chamber for conveyance of the n-th unit, the 
working-level month vacuum chamber of the n-th unit, and the vacuum chamber for conveyance of the 
n-th unit Without exposing a substrate to atmospheric air, a vacua can be maintained and a stratified 
deposit can be formed efficiently (in addition). It is also possible to form a stratified deposit, without 
going via the working-level month vacuum chamber of the unit of arbitration, or it is also possible to 
return from the 3rd unit to the 2nd unit, and to form a stratified deposit. 

[0010] And since the unit this migration and for processing is connected by the vacuum chamber for 
conveyance, the number of arbitration can be connected and the number of working-level month 
vacuum chambers for forming a stratified deposit is not restricted. It can respond also to the increment in 
the stratified deposit which extension of this unit is also easy a deposit and vapor-deposits it easily, and 
a manufacturing cost can be held down. Moreover, even when substrate size is large, the vacuum 
chamber for conveyance does not grow large. 

[001 1] The manufacturing installation of the organic electroluminescence devices of claim 2 is 
equipment for manufacturing the organic electroluminescence devices which come to prepare the seal 
member which surrounds this stratified deposit while preparing two or more stratified deposits on a 
substrate. After forming all stratified deposits in the manufacturing installation of the organic 
electroluminescence devices which prepared the following stratified deposit, without exposing to 
atmospheric air after preparing one stratified deposit, it is characterized by having the facility for 
preparing said seal member, without exposing to atmospheric air. 

[0012] If it is the manufacturing installation of these organic electroluminescence devices, after forming 
a stratified deposit in a substrate, the seal member surrounding this stratified deposit can be prepared 
without exposing a substrate to atmospheric air, and organic electroluminescence devices excellent in 
the luminescence life property can be manufactured. 
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[0013] As for the equipment for preparing a stratified deposit on a substrate, in this equipment, it is 
desirable that it is said manufacturing installation according to claim 1 . 

[0014] The stratified deposit with which deposition formation of the manufacture approach of the 
organic electroluminescence devices of claim 4 was carried out on the substrate and this substrate at the 
shape of a layer and which has an anode plate, an organic luminous layer, and cathode at least, In the 
approach of manufacturing the organic electroluminescence devices which come to have a seal member 
surrounding this stratified deposit, after forming without exposing an organic luminous layer and 
cathode to atmospheric air within a vacuum tub at least among these stratified deposits, it is 
characterized by preparing said seal member, without exposing to atmospheric air. 
[0015] By this approach, since it carries out without exposing a substrate to atmospheric air consistently 
from formation of a stratified deposit to formation of a seal member, the organic electroluminescence 
devices which were remarkably excellent in the luminescence property and the luminescence life 
property can be manufactured. 
[0016] 

[Embodiment of the Invention] With reference to a drawing, the gestalt of operation of this invention is 
explained below at a detail. 

[0017] First, the configuration of the organic electroluminescence devices manufactured by this 
invention with reference to drawing 2 -5 is explained. 

[0018] Drawing 2 -4 are the typical sectional view showing the example of structure of the organic 
electroluminescence-devices body of the organic electroluminescence devices manufactured by this 
invention, and drawing 5 is the typical sectional view showing the organic electroluminescence devices 
which come to carry out sealing of such an organic electroluminescence-devices body by the seal 
member. 

[0019] drawing 2 -5 -- setting — 1 — a substrate and 2 - an anode plate and 3 - an organic luminous 
layer and 3 a - an electron hole transportation layer and 3 b - for cathode and 5, a protective layer and 6 
are [ an electronic transportation layer and 3c / a hole injection layer and 4 / tooth-back glass, and 10, 
10A and 1 0B of a sealing compound and 7 ] organic electroluminescence-devices bodies. 
[0020] A substrate 1 serves as a base material of organic electroluminescence devices, and to excel in 
properties, such as optical property, thermal-resistance, surface precision, mechanical-strength, 
lightweight nature, and gas barrier property, is demanded. As a substrate 1, generally, although the plate 
of a quartz or glass, a metal plate, a metallic foil and plastic film, a sheet, etc. are used, transparent 
synthetic-resin substrates, such as a glass plate, and polyester, the poly meta acrylic rate, a 
polycarbonate, the poly ape phone, are suitable. 

[0021] The anode plate 2 formed on the substrate 1 plays the role of the hole injection to the organic 
luminous layer 3. As for this anode plate 2, conductive polymers, such as halogenation metals, such as 
metallic oxides, such as oxide of metals, such as aluminum, gold, silver, platinum, nickel, palladium, 
and platinum, an indium, and/or tin, and copper iodide, carbon black or Pori (3-methylthiophene), 
polypyrrole, and the poly aniline, etc. are usually preferably formed of an indium stannic-acid ghost 
(ITO). Formation of an anode plate 2 is usually performed by the sputtering method, a vacuum 
deposition method, etc. in many cases. When using particles, such as metal particles, such as silver, and 
copper iodide, carbon black, a conductive metallic-oxide particle, conductive polymer impalpable 
powder, etc., this can be distributed in a suitable binder resin solution, and an anode plate 2 can also be 
formed by applying on a substrate 1 . Moreover, when using a conductive polymer, an anode plate 2 can 
also be formed by forming a thin film on the direct substrate 1 by electrolytic polymerization, or 
applying a conductive polymer on a substrate 1. The laminating of the different matter is carried out and 
an anode plate 2 can also form it. 

[0022] The thickness of an anode plate 2 changes with existence of a demand of transparency. When 
transparency is needed, it is desirable to usually make the permeability of the light into 80% or more 
preferably 60% or more, and 5-1000nm of thickness is usually about 10-500nm preferably in this case. 
When opaque [ an anode plate 2 ] and good, you may be the same ingredient as a substrate 1. Moreover, 
it is also possible to carry out the laminating of the different electrical conducting material on an anode 
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plate 2. 

[0023] The organic luminous layer 3 formed on an anode plate 2 is formed in inter-electrode [ to which 
electric field were given ] from the ingredient which conveys efficiently the electron poured in from the 
electron hole and cathode 4 which were poured in from the anode plate 2, and is made to recombine it, 
and emits light efficiently by recombination. Usually, as thi s organic luminous layer 3 is shown in 
drawing3J brimprovement in luminou s efficiej ^ discfete type divided into 

e ^tfonliolelra^ is "pffiormegT" 

[0024] In functional discrete-type 'organic electroluminescen^-d^icesTO^ shown iri '' drawing!?' , as an 
ingredient of electron hole transportation layer 3a, the hole-injection effectiveness from an anode plate 2 
is high, and it is required to be the ingredient which can convey the poured-in electron hole efficiently. 
For that purpose, ionization potential is small, moreover, hole mobility is large, it excels in stability 
further, and it is required that it should be hard to generate the impurity which serves as a trap at the time 
of manufacture and use. 

[0025] The aromatic series diamine compound which connected the 3rd class aromatic amine units, such 
as a 1 and l-bis(4-G p-tolylamino phenyl) cyclohexane, as such an electron hole transportation 
ingredient, for example, 4 and 4'-screw [N-(l-naphthyl)-N-phenylamino] Aromatic amine which two or 
more fused aromatic rings permuted by the nitrogen atom including two or more tertiary amine 
represented with a biphenyl, The aromatic series triamine which has starburst structure with the 
derivative of triphenyl benzene, Aromatic series diamines, such as N, N'-diphenyl-N, the N'-bis(3- 
methylphenyl) biphenyl -4, and 4 , -diamine, alpha, alpha, alpha', alpha'-tetramethyl - alpha, alpha'-bis(4- 
G p-tolylamino phenyl)-para xylene, The compound which the aromatic series diamino radical permuted 
by the triphenylamine derivative unsymmetrical in three dimensions and the BIRENIRU radical as the 
whole molecule, The aromatic series diamine which connected the 3rd class aromatic amine unit by 
ethylene, The aromatic series diamine which has styryl structure, the thing which connected the aromatic 
series tertiary amine unit by the thiophene radical, Starburst mold aromatic series triamine, a benzyl 
phenyl compound, the thing that connected tertiary amine by the fluorene radical, A triamine compound, 
a bis-pyridylamino biphenyl, N and N, N-triphenylamine derivative, The aromatic series diamine which 
has phenoxazine structure, a diamino phenyl phenanthridine derivative, a hydrazone compound, a 
silazane compound, a silanamine derivative, a phosphamine derivative, the Quinacridone compound, 
etc. are mentioned. These compounds may be used independently, and two or more sorts may be mixed 
and used if needed. 

[0026] In addition, polymeric materials, such as a polyvinyl carbazole, polysilane, poly FOSUFAZEN, a 
polyamide, a polyvinyl triphenylamine, a giant molecule that has a triphenylamine frame, a giant 
molecule which connected the triphenylamine unit by the methylene group etc., and polymethacrylate 
containing aromatic amine, can be used as an ingredient of electron hole transportation layer 3 a in 
addition to the above-mentioned compound. 

[00271 Laminating formation of the electron hole transportation layer 3a is carried out on said anode 
plate 2 by forming these electron hole transportation ingredients with vacuum evaporation technique, the 
sputtering method, electron beam vacuum deposition, etc. 

[0028] I n forming electron hole transportation layer 3a with a vacuum deposition method, a fter payin g 
electron h ole transportation i n gredients to the crucible installed in the vacuum housi^ anJexhausting_ 
the inside or a vacuum housing to about 10 - 4Pa with a suitable vacuum pumg ^cr^iBte^s^g^ed, an 
^ electron hole transportation ingredient is evaporated ,^njje lectron hole transportafioina ver^Trfoiined 
on the an ode plate 2 on the substrate 1 which carried out opposite arr angement at the cril^Si^^^ 
[uu_J)J iftus, when forming electrofffible transportation layer 3a, a low-battery drive can be enabled by 
doping the metal complex of aromatic carboxylic acid and/or a metal salt, a benzophenone derivative 
and a thio benzophenone derivative, and fullerene by 10-3 - 10% of the weight of concentration, and 
making the electron hole as a free carrier generate as an acceptor further. 

[0030] 10-300nm of thickness of electron hole transportation layer 3a is usually 30-100nm preferably. In 
order to form uniformly the thin electron hole transportation layer of such thickness, generally a vacuum 
deposition method is used well. 
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[003 1] Moreover, as shown in drawing 4 , forming hole injection layer 3c between electron hole 
Q> trmisportation layer 3a and an anode plate 2 is also performed, in order to raise hole-injection 
L effectiveness further and to improve the adhesion force to the anode plate 2 of the whole organic layer 
J As an ingredient used for hole injection layer 3c, ionization potential is low, conductivity is high the ' 
ingredient which can form a stable thin film thermally on an anode plate 2 further is desirable S la 

f„t^l°n T n %f°T Und 3 1 0iphyrin com P° und « us «i- By making such hole injection layer 3c 
intervene, the effectiveness that the power surge when carrying out the continuation drive of the 
component by constant current is also controlled is acquired at the same time the driver voltage of an 
early component fa Is. It is possible to raise conductivity with hole injection layer 3c as well al elecTron 
hole transportation layer 3a doping an acceptor. electron 
[0032] 2-100nm of thickness of hole injection layer 3c is usually 5-50nm preferably. In order to form 
the thin hole injection layer of such thickness uniformly, generally a vacuum deposition Sod is ™ed 

[0033] Electronic transportation layer 3b formed on electron hole transportation layer 3a consists of 
compounds which can convey the electron from cathode in the direction of electron hole Zspor^Ln 
layer 3a efficiently in inter-electrode [ to which electric field were given ] transportation 
[0034] As an electronic transportability compound used for electronic transportation layer 3b the 
electron ^jection ^effectiveness from cathode 4 is high, and it is required to be the compound wh ch can 

XZ KT^T deCtr ° n 6f f 6ntly - F ° r that ™ electron * large moreover 

dectron mobility is large, it excels in stability ftirther, and to be the compound which the impurity which 
ems as a trap at the time of manufacture and use cannot generate easily is demanded. P * 

0 V) uch al a telTnti n h,S Ch ^ ^ COnditi ° nS ' C ° mpleXeS > SUch as aromatic compounds, 
LV; such as a tetra-phenyl butadiene, and an aluminum complex of 8-hydroxyquinoline a cvclooentadiene 

J d-,vative a pen non derivative, an OKISA diazole derivative, a bLtyryl benzene derivafive a 

perylene derivative, a coumarin compound, a rare earth complex, a JISUCHIRIRU pyrazine derivative 

iyte^ 

[0036] | Generally electronic transportation layer 3b using these compounds can play in coincidence the 

electronic transportation 

fl?n 3 rnih! th0Ug f b6 , mg ^ Which change$ the lumine ^t color, for example, doping 

fluorochromes for laser, such as a coumarin, by using the aluminum complex of 8-hydroxyquinoline as a 

J o3 1 T I Perf0rmed While rai5ing the luminous efficienc y of a component! ^Ikvention - 
- also setting - the above-mentioned organic electronic transportability ingredient - a hosTmSedS - 

cZnn T " ™^ ndS ° f A UOrOChr0meS " 10 - 3 " 10 -ol % - the luminescence pr^of a 
component can be further raised by doping. ■ 

^I004ol f f Ckne f 0f electronic transportation layer 3b is usually 30-100nm preferably. 

I il ? ] ^ ? Ctr °T trans P ortatlon ^er 3b can also be formed by the same approach as electron 
rn,S S? Sp ^ tlon la y er 3a ' a vacuum deposition method is usually used - 

Iti 38 ™ u mk 1 T in ° US layer 3 0f 3 flayer mold which does not perform 

fimcaonal separation as shown in drawing 2 , it is Pori (p-phenylenevinylene) and Pori which were 
mentioned previously. [2-methoxy-5-(2-ethylhexyloxy)-l and 4-phenylenevinylene] Potymerk 
materials, such as Pori (3-alkyl thiophene), the system which mixed lumine JT^LlZZd ln 

mwTJZTZ t0 m ° ,eCUleS ' SUCh 35 a ^ carbazole > « men'oned 

[0042] Cathode 4 plays the role which pours an electron into the organic luminous layer 3 Although the 
ingredient used as cathode 4 can use the ingredient used for said anode plate 2, in order to pe fZi 
e ecfron injection efficiently, its low metal of a work function is desirable, and 'sJhSte ZtokTtoose 
alloys, such as tin, magnesium, an indium, calcium, aluminum, and silver are suitable fo^ U The 
thickness of cathode 4 is usually comparable as an anode plate 2. 
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[0043] When a work function carries out the laminating of the stable metal layer to atmospheric air 

g w\° n ^ ^/t' the StabiHty ° f a COm P° nent can be incased in orde to p otect tiiT 
cathode which consists of a low work function metal. Metals, such as aluminum silver nickel 

mX!T'l? Id ' Platinum ' m USed for ±Q metal ^ f or this purpose. ' ' 

[0044] In addition, drawingj -4 can show an example of the component body adopted by this invention 

^g h of S3S_r be apphed to the component body of lamination as shown ^olt SEES 

!w z^?^ Pl ? 7 eleCtr ° n h0lC ^P^tion %er / electronic transportation layer / volume 
tZiZ ff tronic trans Portation layer / cathode besides anode plate / electron hole 

^asportation layer / electronic transportation layer/, By an electronic transportation layer / the cathode 
above-mentioned lamination besides electronic transportation layer / volume pha e / cXde Lode 
£L ^T^? ' fuT n h0lC ''Ration layer / electronic IniSSiSmJ Volume 
fi^Sf ?' Pl T 7 h0lC injCCti0n layer 7 deCtron hole transportation layer / Sonic 
SST£ S ^ 7 deCtr0n h ° le tr -Portation layer / electronic ^exportation 
layer/] A volume phase is for raising contact to cathode and an organic layer An aromatic series 
diamine compound, The layer which consisted of the Quinacridone compound a n^Zacene 

t^T'^ ?T 1C SiHC0 ^ C ° mp0Und ' 80 °^ nk Phosphorous compZu cZZoZ Zt has N 
phenyl carbazole frame, an N-vinylcarbazole polymer, etc can be illustrated ? 1 nSm Tf 2 t I 
volume phase is usually 5-30nm preferably. InVad of preparTn a mS^T 
contams the ingredient of the above-mentioned volumephase 50% ofZ7^^ntt 

M CC ° f ^ 1Umin ° US ,ayer and electronic transportation layer ZZ be^repared 

oi organic electroluminescence devices further, it is required for the compound which laminati™ 
formation is further carried out on an electronic transportation layer, and is u^edTr ^AiseTecSc 

diSed l 2 OK S S 'h ^ e i eC u r ° niC trans P° rt ability ingredient, the system which 

&^^L« y mentioned - 5 " 200nra of ,hickness of ote „ 

SSSl^T formed on the substrate, an organic luminous layer, and cathode P "* *" 

EI ll™ 2 g con ^ m,n 8* is ^""o- ^ ^plained with reference to drawing 5 In addition 

memhrln ,? ■ • W)nm " 10 urometers, and is suitably determined according to 
Si Trf PreC,S1 ° n ' Str£SS ' md 0th6r Pr ° perties «* militar y requirements. 8 
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(encapsulate) 6 and tooth-back glass 7 at least, after it applies a sealing compound 6 to a substrate 1 or 
tooth-back glass 7, it contacts both, it hardens a sealing compound 6 5 and completes sealing. 
[0051] In this invention, it takes all over a dry box, without exposing the substrate 1 after forming a 
protective layer 5 to atmospheric air in this sealing, and this sealing is performed. 
[0052] The thing of the space where the moisture content (water vapor content) occupied in 
environmental gas compared with a dry box here in usual atmospheric air was controlled low can be 
said, and inert gas, such as air, nitrogen, and an argon, and other handling matter and gas which does not 
react can be used as environmental gas. As an approach of making it into a dry environment, the gas 
dried [ argon ], for example permutes the inside of a box, and there is the approach of maintaining a dry 
environment by continuing passing small quantity [ every ] gas also after that. With this approach, it is 
[ about / dew-point ]. -10 degrees C (about 1600 ppm) are possible. Furthermore, in order to make it a 
low-water-flow daily dose, the equipment which carries out circulation purification of the environmental 
gas is installed separately, there is the approach of carrying out circulation operation, and it is possible 
according to this approach to maintain -100 degrees C (about 0.06 ppm) of below dew-point 
abbreviation. 

[0053] Thermosetting resin, a photo-setting resin, etc. are used as a sealing compound 6. Also in which 
resin, compared with acrylic and a silicon system, epoxy system resin is excellent in respect of moisture 
permeability, and, generally is used well. The thickness of a sealing compound 6 needs to be thicker 
than the thickness of the sum total of the component (stratified deposit) formed in the substrate 1 . For 
this reason, a silica bead, glass fiber, etc. may be used together with a sealing compound as a spacer in 
order to secure the thickness of the seal section. 

[0054] Moreover, as a sealing agent on the back, although a metal, resin, etc. may be used other than 
tooth-back glass 7, also in which sealing agent, moisture permeability-proof, oxygen-proof permeability, 
etc. are required like a sealing compound. A sealing agent also takes into consideration properties, such 
as the visible permeability of a tooth-back sealing agent, reinforcement, and variability, and selection 
use is carried out again according to the application of a component. 

[0055] Next, with reference to drawing 1 , the manufacture approach of the organic electroluminescence 
devices by the manufacturing installation and this equipment of organic electroluminescence devices of 
this invention for manufacturing such organic electroluminescence devices is explained. 
[0056] Drawing 1 is the mimetic diagram showing the gestalt of operation of the manufacturing 
installation of the organic electroluminescence devices of this invention. 

[0057] They are the gate valve with which the vacuum chamber for conveyance, and 22b-26b connect a 
substrate and the robot arm for mask conveyance, and, as for a dry box, and 22-26, 22c-27c connect a 
dry box, the vacuum chamber for conveyance, or the vacuum chambers for conveyance for 21 and 27, as 
for a working-level month vacuum chamber, and 22a-26a, and the gate valve which connects a working- 
level month vacuum chamber and the vacuum chamber for conveyance 22d-26d among drawing 1 . 
[0058] After installing that by which the anode plate 2 by which patterning was carried out was formed 
on the substrate 1 in a dry box 21 in manufacture of organic electroluminescence devices and carrying 
out UV ozone washing of the substrate front face, inert gas fully permutes the inside of a dry box 21. 
Next, gate valve 22c is opened and a substrate is introduced in vacuum chamber 22a for conveyance 
using robot arm 22b. After closing gate valve 22c, vacuum suction of the vacuum chamber 22a for 
conveyance is carried out to 10 to 5 or less Toors, gate valve 22d is opened after that, a substrate is 
transported using robot arm 22b, and a substrate is installed in the working-level month vacuum 
chamber 22. By the working-level month vacuum chamber 22, plasma treatment of the substrate front 
face is carried out by the mixed gas of an argon and oxygen. Next, a substrate is transported through 
gate valve 22d and vacuum chamber 22for conveyance a, gate valve 23c, vacuum chamber 23for 
conveyance a, and gate valve 23d, using the robot arms 22b and 23b one by one, with a vacuum held, 
and a substrate is installed in the working-level month vacuum chamber 23. Within the working-le vel 
month vacuum chamber 23, sequential vacuum evaporationo formation is carried out, and hole injection 
laye r jc and electron h o le transportation l ayer 3a transport a substraTrti ke the above after that , using the 
robot arms 23b and 24FoneTy one, and~jn^frr3Ubs^ month vacuum chamber 
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24. Within the working-level month vacuum chamber 24, vacuum evaporationo formation is carried out 
and electronic transportation layer 3b transports a substrate like the above after that, using the robot ' 
arms 24b and 25b one by one, and installs a substrate in the working-level month vacuum chamber 25. 
Within the working-level month vacuum chamber 25, vacuum evaporationo formation of the cathode 4 
is carried out, a substrate is transported like the above after that, using the robot arms 25b and 26b one 
by one, and a substrate is installed in the working-level month vacuum chamber 26. Within the working- 
level month vacuum chamber 26, vacuum evaporationo formation is carried out, and a protective layer 5 
installs a substrate in vacuum chamber 26a for conveyance by robot arm 26b after that, closes gate valve 

mn^TM 18 f ? UP r th ,r rt gaS t0 atmos P heric P ress ^ in vacuum chamber 26a for conveyance. 
[0059] Next, gate valve 27c is opened, in the dry box 27 beforehand filled with inert gas, robot arm 26b 
is used and a substrate is installed. In a dry box 27, after applying the photo-setting resin of a seahng 
compound 6 on a substrate 1, tooth-back glass 7 is made to contact and the seal of the organic 
electroluminescence-devices body 1 OB is carried out. 

[0060] As mentioned above, according to this equipment, a substrate is not exposed to atmospheric air 
Z box ^27 8 UP mert W ° Z ° ne WaSWn8 in 3 dly b0X 21 until ' a seal is com Pl eted in a 

[0061] Thus it is taken out from a dry box 27, the electric wiring for a component drive and mounting 
of a semiconductor circuit are made, and the organic electroluminescence devices which the seal 
completed are completed as a panel. 

( ™ 6 i ] ^ additi T' a u h ° Ugh f ° r mi 8 ration and Processing which consists of a working-level 

V S^ZT? t I'/ v VaC T Chamb6r f ° r co ™y™*> * connected with the five-pLe serial 
\ in the shape of a straight line in d^wrngj. Thisjmmber^^ need to 

rMgff^ f" d rt ca " als ° Perform easily being able to c^^^^ 

: I__1I|b^^ eg 

taigoneii^»[ A ro^amneed^acertain thing for one or more vacuum 

C 5 ^^^^* of a substrate - d a 

[0063] A robot arm here points out the thing of the device which holds a substrate and a mask and can 
m^ygw^^ chambers, the maintenance means or migration means of the confTgtatbn 7 

e^Sssible 18 ^ SP ^ ' ' "* C ° mbinati0n Wi * ' C ° nVey0r ^ migrati0n means 
[0064] Moreover the processing in the working-level month vacuum chambers 22-26 is not limited to 

ithT a l eXpl T d a, 7 e at a "' but Can 3d0pt Various ^ such as a ^er and an elec^eanT 
method as the membrane formation approach. Moreover, ultraviolet rays and an excimer laser cante 
irradiated m addition to the plasma treatment method according to the mixed gas of igon gTand 

sul!Z!Z 1 " T ° f SU ^T " ±C workin ^vel month vacuumchamber^, or ZLs 
substrate arts, such as the approach of exposing to specific gas and reforming a substrate front face can 
be adopted. For example, in the working-level month vacuum chamber 22, the plasma or kser rato 
performs reforming of a substrate, in the working-level month vacuum chambers 23 25 wftl he 

TTf y T Tu 'T 6 h6ating ' 6ach ° rganic laver ^ cathode can be formed and a protective 
layer can also be formed by the spatter in the working-level month vacuum chamber 26. Moreover in 

used month vacuum chamber, it can also have two or more approaches, each^ol chTs 

nroc^T f0rmatl °, n appr ° ach and a Substrate *» can also be fo ^d membranes or 

processed^gguentia or coincidence. Moreover, although the art after carrying out pattern formation 
of the anode plate as a lower electrode here was indicatednOTo possible also form JoweT 

cttS ™ the t e r qu T en u ° f illU , Strati ° n - M gIg2v^o Herof formation of an anoTpto e and 
cathode was not fixed, either, and it canchoosefre_ely to compensate for the configuration of an organic 

[0065] This invention is applicable also to a single component, the component which consists of 
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structure arranged in the shape of an array, and which organic electroluminescence devices of the 
structure where an anode plate and cathode have been arranged in the shape of an X-Y matrix. 
[0066] 

[Example] Next, although an example and the example of a comparison are given and this invention is 
explained still more concretely, this invention is not limited to the publication of the following 
examples, unless the summary is exceeded. 

[0067] Using 7059 by Coming, Inc. glass with a thickness of 1.1mm as example 1 glass substrate 
120nm deposition (Geomatec electron beam membrane formation article; 20ohms of sheet resistance) of 
the indium stannic-acid ghost (ITO) transparence electric conduction film was carried out on it and the 
glass substrate with the ITO film was obtained. 

[0068] Next, the organic electroluminescence devices which have the structure shown in drawing 5 
using the equipment shown in drawing 1 were produced by the following approaches. 
[0069] Patterning of the ITO transparence electric conduction film deposited on the glass substrate 1 
A, was carried out to the stripe of 2mm width of face using the usual photolithography technique and 
h ydrochloric-acid etching, and the anode plate 2 was formed. It was made to dry by nitrogen blow after 
'ashing in order of ultrasonic cleaning by the acetone, rinsing by pure water, and ultrasonic cleaning by 
$ isopropyl alcohol, and the ITO substrate which carried out pattern formation was installed in the dry box 
21. in the dry box 21, after performing UV / ozone washing for 10 minutes, inert gas replacement of the 
inside of a dry box was carried out with nitrogen gas, gate valve 22c was opened, and the substrate was 
introduced in vacuum chamber 22a for conveyance by robot arm 22b. After closing gate valve 22c 
vacuum suction of the mside of vacuum chamber 22a for conveyance was carried out also using ' 
cryopump to l.lxlO-6Torr (about 1.5x10 to 4 Pa). Then, gate valve 22d was opened and the substrate 1 
was installed m the working-level month vacuum chamber 22 using robot arm 22b. After closing gate 
valve 22d, in the working-level month vacuum chamber 22 which was the vacua of 1 0xl0-6Torr mixed 
gas of 50% of oxygen was introduced argon 50%, until it was set to 1.0xlO-3Torr, and the front face of - 

toe glass substrate 1 with ITO was processed for 5 minutes in the plasma. Installation of the blasting 

fumes was suspended, and vacuum suction of the inside of the working-level month vacuum chamber 22 
was carried out until it would be in the vacua of 1 .Ox 1 0-6Torr again. 

[0070] Next, gate valve 22d was opened, the substrate 1 was transported into vacuum chamber 22a for 
conveyance from the working-level month vacuum chamber 22 using robot arm 22b, after closing gate 
valve 22d, gate valve 23c was opened, the substrate 1 was transported into vacuum chamber 23a for 
conveyance using robot arm 22b and robot arm 23b, and gate valve 23c was closed. While the substrate 
1 was transported to 23a from vacuum chamber 22for conveyance a, the inside of vacuum chamber 
ZZtoT conveyance a and 23a was maintained at the vacua of 1 .0xl0-6Torr. 

-XQQ71J Next, gate valve 23d was opened and the substrate 1 was installed in the working-level month 
vacuum chamber 23 using robot arm 23b. Under the present circumsta nces, a substrate 1 is installed on 
^^^^ 

coveredwuMi^tdnwsk. Next, gate valve 23d was closed andlt^p^^fiecTby heating the 
copper phthalocyanine (HI) (crystal form being beta mold) shown in the following put into the 
molybdenum boat arranged in the working-level month vacuum chamber 23. It vapor-deposited in 
degree of vacuum l .lxl0-6Torr (about 1.5x10 to 4 Pa), and vacuum evaporationo time amount 1 
minute, and hole injection layer of 20nm of thickness 3c was obtained 
[0072] 



[Formula 1] 




<t\ (HI) 
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[0073] Next, 4 and 4' b,s[ - ] [N-(l-naphthyl)-N-phenylamino] biphenyl (H2) shown in the following put 
into the ceramic crucible arranged in the working-level month vacuum chamber 23 was heated at the 
tentalum wire heater around a crucible, and the laminating was carried out on hole injection layer 3c 
lhe temperature of the end crater which gets at this time was controlled in 230-240 degrees C Electron 
/ fly h ole transportation layer of 60nm of thickness 3a was obtained in degree of vacuum 8xlO-7Torr at the 
J^S time of vacuum evaporationo (about 1.1x10 to 4 Pa), and vacuum evaporationo time amount 50 seconds 



[0074] 
[Formula 2 



fx 




(H2) 



[0075] Next gate valve 23d was opened, the substrate 1 was transported into vacuum chamber 23a for 
hC ™* m g- level mont * vacuum chamber 23 using robot arm 23b, after closing gate 
valve 23d, gate valve 24c was opened, the substrate 1 was transported into vacuum chamber 24a for 
conveyance using robot arm 23b and robot arm 24b, and gate valve 24c was closed. Then, gate valve 

?* 1 SUbStratC 1 WaS inStalIed b the wor king-level month vacuum chamber 24 using 
£f T 1 ^-^^ Present circumstan^asutetrate 1 isJnstalMmJh^metal mask arranged 
beforehand, and thepart fordq^anode P^^cmrm^tf^J^^^jth the mSfmask 
JNe£jP!31v^ 

SlT ^ f0ll0win | structure ^ssions as an ingredient of electronic ransportation 
vZZ H™£ A a ™™ sc ™l^on within the working-level month vacuum chamber 24 was 
vapor-deposited similarly on the above-mentioned electron hole transportation layer 3a The temoerature 
of the end crater which gets at this time was controlled in 310-320 degrees C. Th degree « 
the time of vacuum evaporationo was 9xl0-7Torr (about 1.2x10 to 4 Pa), vacuum evaporationo time" 
"e~s 7^" "* 40 SeC ° ndS ' ^ of va P° r "«d ^^SSSL 

[0076] 



[Formula 3] 




(E 1 ) 



[0077] In addition, the substrate temperature when carrying out vacuum deposition of the above- 

Cr^tiH n f? n 3C ' deCtr0n h ° le 3a, and the electronic transportation 

layer 3b was held to the room temperature. 

[0078] Next gate valve 24d was opened, the substrate 1 was transported into vacuum chamber 24a for 
conveyance from the working-level month vacuum chamber 24 using robot arm 24b, after closing gate 
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valve 24d, gate valve 25c was opened, the substrate 1 was transported into vacuum chamber 25a for 
conveyance using robot arm 24b and robot arm 25b, and gate valve 25c was closed. Gate valve 25d was 
opened after that and the substrate 1 was installed in the working-level month vacuum chamber 25 
using robot arm 25b. Under the present circu mstances, a substrate 1 is installed on the metal mask for 
cathode v^ujn^poratipno_a^ the stripe-like shadow mask of 2mm width of 

face was sfUck to the substrate 1 so that it might intersect perpendicularly with the ITO stripe of the 
Vlpatternized anode plate 2. F 



V [ °?J 9 J ^1' ga lf Val y e 25d , Was Cl0sed ' and within the working-level month vacuum chamber 25, as 
\ cathode 4 tfie alloy electrode of magnesium and silver was vapor-deposited so that 2 yuan might 



i 1 aa r i • Tw^ui-u^uontu inai ^ yuan miglll 

become lOOnm of thickness with coincidence vacuum deposition. Vacuum evaporationo was performed 
using the molybdenum boat m degree of vacuum lxlO-5Torr (about 1.3x10 to 3 Pa), and vacuum 
evaporationo time amount 3 minutes and 10 seconds. Moreover, the atomic ratio of magnesium and 
silver was set to 10:1.2. Furthermore it continued, the laminating of the aluminum was carried out on 
magnesium and the silver alloy film by lOOnm thickness using the molybdenum boat into the working- 
level mon to vacuum chamber 25, and cathode 4 was completed. The degree of vacuum at the time of the 

ZTiEX T iniUm ^ 2 i xl0 - 5 u Torr < about ^ to 3 Pa), 8 and vacuum evaporationo time 
amount was 40 seconds per minute. The substrate temperature at the time of vacuum evaporationo of the 
above magnesium and silver alloy, and the two-layer mold cathode of aluminum was held to the room 
tcmpcrs-turc . 

[0080] Next gate valve 25d was opened, the substrate 1 was transported into vacuum chamber 25a for 
conveyance from he working-level month vacuum chamber 25 using robot arm 25b, after closing gate 
valve 25d, gate valve 26c was opened, the substrate 1 was transported into vacuum chamber 26a for 
conveyance using robot arm 25b and robot arm 26b, and gate valve 26c was closed. Gate valve 26d was 
opened after that and the substrate 1 was installed in the working-level month vacuum chamber 26 
using robot arm 26b. Under the present circumstances, the substrate 1 was stuck and installed on the 
m etal mask for .Pjgtecti ye layer vacuum_e vg_____noj^ NexT c^eTalve 26d was 

r tol ' -, n W ^ 26, a^a^ ^^ nhcorade 

(SmOx,x-1 .0-2.0) was vapor-deposited so that it might become lOOOnm of thickness. Vacuum 
evaporationo was performed using the molybdenum boat in degree of vacuum lxlO-5Torr (about 1 3x10 
L tfrS' ^i Vacuum eva P° r ationo time amount 3 minutes and 40 seconds. The substrate temperature at 
ScenTa n^fLTH ™r* 10no was beld to the room temperature. Thereby, the component section 
^g^artforth e takeoff connection of an a n ode plate and cath odewas_ covered bTthe^rog ^ve- 

[0081] Next, after having opened gate valve26d, transporting the substrate 1 into vacuum chamber 26a 
X 6 W t 0r H n8 t Vel m ° mh V u 3CUUm Chamber 26 Usin * robot «» 26b «* losing gate 
SSSCS^T m VaCUUm " ^ f ° r C ° nVeyanCe ' ^^^eredas^ 

EaSh 8 ! 6 ValV , 6 27C ,T S ° P u ned ' *? dFy b ° X 27 CUrrent, y bef °rehand filled with nitrogen gas, 
30Y ^ hv tT^R ' Tr t ff Strate 1 ^ inSta,led ' "ext dispensing ofthe photo-setting resin 
(30Y-184) by Three Bond Co Ltd. was carried out to the iiaTsection on the su b^T~ofl^^ 

s^£^S^^ T P ° Und . 6 may - ™ m ^ 00th -back glass Ib^W^om^ 
s^^sn€cmrmth Q partcamedoutv^* and a glass substrate 1 and tooth-back glass 6 may 
stick it. The pressure was put for 3Tseconds " ^ ^s^o may 

tT~l\ r f ati ?l (wa r len g tb of j 65 ^ * ^ Part to which the sealm gcomn^H 
Sggg^ 42 J/cm2 * plated, me ^photo-settinTresin was stiffen^dtR^egW 

XtL.^ P ^ u f 6 ° CCaS T ot L hardenin S' in order to prevent degradalioTI-oTffielo^^ 
ultraviolet rays and heat, parts other than the seal sectio n shaH^H V y 

Sofni^ 611 ; . COmponent ™ S ^ out from theTjertioTil^m established in the dry box 27, and the 
organic electroluminescence devices of 2mmx2mm size were obtained 

[0085] Impress the direct current voltage of minus, it was made to emit light to the anode plate 2 of the 
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o btained organic electrolumi nescence devices in plus and cathode 4, and the luminescence property was 

measuredrenrreffrdensityTS mA/cm2 fhetime amount change to the initial value of the luminescence 

brightness when continuing passing a current for a component is shown in drawing 6 . 

[0086] The luminescence brightness in early stages of [ energization ] the organic electroluminescence 

devices by this example was 9250 cd/m2. The luminescence brightness after 10000-hour progress is 

8650 cd/m2. It became, the relative luminance to initial value was 0.935, and the fall of brightness was 

small. 

[0087] The organic electroluminescence devices of the same lamination as the organic 
electroluminescence devices manufactured in the example 1 for the example of comparison 1 
comparison were produced by the option. 

[0088] Thatis, except for having once taken out the substrate 1 from the working-level month vacuum 
chamber into atmospheric air 2 times after formation of a protective layer 5 the formation back of 
electronic transportation layer 3b, and having moved to the following process using the isolated system, 
others produced organic electroluminescence devices on the same conditions as an example 1, without 
two or more working-level month vacuum chambers connecting. 

[0089] The configuration, the quality of the material, the thickness, and the appearance of a layer of the 
obtained organic electroluminescence devices were the same as that of the thing of an example 1 . 
[0090] About these organic electroluminescence devices, luminescence brightness was measured by the 
same approach as an example 1, and the time amount change to the initial value of luminescence 
brightness was shown in drawing 6 . 

[0091] the organic electroluminescence devices of this example of a comparison - the luminescence 
brightness in early stages of energization - 9100 cds/m2 it is - there were not a thing of an example 1 
and a big difference. However, the luminescence brightness after 1000-hour progress is 5105 cd/m2. 
The relative luminance to initial value is set to 0.561, and 10000 hours after, it will not shine, so that 
measurement of luminescence brightness is impossible. 

[0092] The organic electroluminescence devices of the same lamination as the organic 
electroluminescence devices manufactured in the example 1 for the example of comparison 2 
comparison were further produced by the option. 

[0093] That is, except for having once taken out the substrate 1 from the working-level month vacuum 
chamber into atmospheric air after formation of a protective layer 5, and having moved to the following 
seal process using the equipment with which two or more working-level month vacuum chambers were 
connected with the perimeter of one vacuum chamber for conveyance, others produced organic 
electroluminescence devices on the same conditions as an example 1. 

[0094] The configuration, the quality of the material, the thickness, and the appearance of a layer of the 
obtained organic electroluminescence devices were the same as that of the thing of an example 1. 
[0095] About organic electroluminescence devices, luminescence brightness was measured by the same 
approach as an example 1, and the time amount change to the initial value of luminescence brightness 
was shown in drawing 6 . 

[0096] the organic electroluminescence devices of this example of a comparison - the luminescence 
brightness in early stages of energization - 9150 cds/m2 it is - there were not a thing of an example 1 
and a big difference. However, the luminescence brightness after 10000-hour progress is 6680 cd/m2. 
Although the relative luminance to initial value was set to 0.73 and its fall of brightness was smaller 
than the example 1 of a comparison, compared with the example 1, its fall of brightness was large. 
[0097] 

[Effect of the Invention] According to this invention, each class-like deposit prevents contacting the 
moisture and oxygen in atmospheric air by carrying out without being consistent also including each 
process and its shift process from after th ej attern formation of an anode plate to sealing, and exposing a 
* substrate to atmospheric air in manufacture of organic electroluminescence devices, productivity is good 
and organic electroluminescence devices excellent in the luminescence property and the luminescence 

lifej)r9perty can be offered by low cost as explained in full detail above. ^ 

T0O^8fTfie appficationlolhe light source (for example, the light source of a copying machine, the back 
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light light source of a performance display or instruments) and the plotting board with which the organic 
dec rolummescence devices manufactured by this invention employed the description as a flat-panel 
display (for example, the object for OA computers and a flat TV) or a field illuminant efficiently, and a 
beacon light is expected, and the technical value is very large. 



[Translation done.] 
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PROBLEM TO BE SOLVED: To prevent respective layer-shaped deposits from 
contacting with moisture and oxygen in the atmosphere, and inexpensively 
manufacture an organic electroluminescence element excellent in a light 
emitting service life characteristic by consistendy processing a base board 
without being exposed to the atmosphere in respective processes and a transfer 
process up to sealing after a pattern of an anode is formed. 

SOLUTION: A base board on which an anode is formed as a pattern is arranged 
in a dry box 21 , and after a base board surface is cleaned, it is sufficiendy 
substituted with inert gas. Afterwards, the base board is carried and 
processed in order in working vacuum chambers 22 to 26 by respective prescribed 
operations of gate valves 22c to 27c and 22d to 26d, carrying vacuum chambers 
22a to 26a and base board and mask carrying robot arms 22b to 26b. After 
respective layers are formed on the base board by these processings, the base 
board is not exposed to the atmosphere until a seal is completed by the dry box 
27 rilled with inert gas. Therefore, an organic electroluminescence element 
excellent in a light emitting characteristic and a light emitting service life 
characteristic can be inexpensively manufactured with excellent productivity. 
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IV) *?n<\*r?y!$<7)3W%mir$>JL-ybtm 
teL^3?#^yrSWb^H5, 4,4' -t'* [N- 

(1-77^U) -N-7i^rS/) t*7i^f 
ttStSflS 2mLh<03«r 5 >^#^2fflJiLh<^^ 
^WfilfCIi Lfc3?*K7 5 y , h y 7 x 
ynf y<oi8£ftrx ? -> <-* bWki^i-^ 

»£MJ7$y. N, N' -y'7i-^-N, N" -t* 
(3-^f^7x-;H h'7i-;l/-4, 4' -^7 
S^^Sjjj^TSy. a, a, a' , a' --fh? 
X+)V-a, a' -t'X (4- ; J-p-hVJV7$.Sy 
x-)l>) -p-*z/\sy^ fr?£#t LXftttMzmt 
MJ 7 x ^7 5 y«SWk t*l/z^»;^igy 

rsy^mffls^L^-ft^ft, ^^ymx'3wm 
mrsyj.-? bimnLfcjmmvTsy. *+y 
ivmm-frtmmmiST s y, 7 x ysT'5?#ft . 

3ta7$yjL-. y h£g&L*to, x^-A-xhS 
^#8ihy7$y. ^yyVl/7x^/Mfc"&#j. 7;M"l' 
y£?3«7$y£»gfU:i<0, M/78>*faH*. 
h-xe»J^7Syh-7x^;K N, N, N-Hj7 x 

-iv7$yffi&fo, yxszwyim&iitttm 

y'7$y, y7$77i^7xfyh^>^ 

tn^/yft^ft. isy-fyit&fa, -yyi-^ymm 

ft, *X7 7$y§&9#, *77y HWt^^*W 
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[ 0 0 2 6 ] ±E*>ft£*filSW:, 3 

y, XVy*xyr*£y. XV7$b\ #VVzfrhV 
7 x -)V7 5 y , h 0 7 x ^7 S y**|»*f 

ft^F. ^mmTiy^is^tt^u^^^vu-b^ 
M&jtfFtmim^i z btfx-z h . 

[0027] iETUft^a 3 att, Ztih^mmmm 

10 izmmtzzttz**), mens2±ic«inm3 

[0028] «^«ftt'jEfL»5M« 3 a 

tAfi. K2W»rt*aS«r3lS#y7Tl 0-*Pag 

*H»t5*. ^yjKfc*fMElLfcaHRl±i?3liff2± 
tiEfl^S 3 a Zmfc-fl . 

[00 29] i<0±afcU-CjEFUHaSl3aiJBrtW* 

20 mmm/xamm. ^yY?±sy®amm* 
*<yY7xjyimfo. ~7y-\sym* 10-3-1 
0Sl%<oaBtCH-7*LT, 7U-#^iJ7tLT^ 

[003 0] JEfL^jiJi3aO^«i. ffl#. 10-3 
OOnm, jff4L<{J3 0~l 0 0nmT*S. Z<T)i. 

[ 0 0 3 1 ] 4fc, jE?LftASWsssetr<UiS-e-. & 

30 o, : t«W^*^Hfii2'\cof't*7j$-K#-tSSWt\ 
04 {ZTFfi® < s JEfL«5iM« 3 a b 2 1 <0H(CjE?L 

3 ccffli^iisflflfc lt«±, MtywrsTy*/*)\> 
* J ffi<. **tt*»K<, 35fclMi2±7l»«t:«5esr» 

r& m> i®hm-mt i < . 7 * o ^r~yit^ 

A« 3 c MES-iti ; fc t\ %3RS<7)S^|g»mE^ 

[0032] iE?LaAa3 c^witi. a#, 2-1 0 

0nm x »4L<(i5~5 0nmT'if5>&. COJ;^^)! 

[0033] iE?L^aii3 sLff)±m^tLhvm^ 

0 [0034] S^liJai3 biZffli^£«7«|attft 
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^•e^it^^g-rfc*. *«fc«>fc{± % m^iSft 
fltfi. Kft**ttH»(c h7 7 rttth^mum^. L 

[0036] .1 ft £> CMt&fa £ fflV ^m?tfci&I 3 b 

[0037] jEfLfftj*/f 3 a tfftftfflg* #t 2 

[0 0 3 8] JlH'OjteBWJSrrtiS^ikfcfcKJBK 
fc.**£*BH?. flitf. 8-hKn^^yyyco 

*TOfc LT«toSt36ft** 1 0-3-1 

•t i z k iz x y s m^<rmfm.i i y -halls 

[ 0 0 3 9 ] It?tt&/I3 bcOJDJ jj, »*. 1 0-2 
OOnm. Jff4L<li3 0~l OOnmT**. 

[ o o 4 o ] niMg 3 b hmmmm 3 a t noa^ 
mx-mfcti z t 4 *>\ am* xsKv&wi! 
06*14. 

1 0 0 4 1 ] H2t**-J: 0 Kt&mmffto* 

-Pf] . *y O-TW^^y)^^ 40 
[0 04 2]H&4ti, «WBIW3t«^*aAt* 

*c**. mkAffiwmt. a*. m2tmn§z?$> 
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[0043] ffitt^»&Brt>6&.S,&8E££g-fl> § 

[0044] ^rfc, 02-4(±, *mx-&mn&m 

[0045] l^«i/jE?L«Mfl/«^JMl/^H*/ 

mm/mm/mm. ^m/m^^/iEm^ 

jjhwk?, mmifmtiimkmyfthz 
i*Lt3-fr*>t*>«>t,m\ ^s^^rswb-^ft, 

?y Ky-fk^ i-7?-tymmft. ^my'Jay^ 
WtSyWk^i, N-7x-;^;^s;y-;U#^^ 

Sit:t** { ^T-#4. *ffi*coffi/f(i, as, 2-1 
OOnm, m L<<i5-3 0nmT'$>4. 

[0046] 1 1:[ mammmmte. %mm%m,m 

izzt>izmmtf&ti&i>0)x*$>*), zwnmmiz 
M^hti&ftMHzit* fmi)^^mTmxm^,x\ 

Ktt1ti&mjjimiZjz$^Zbim?RZtl&. ZCOX 

+*tit>*m y;nt>cf-;KPMMA) mm 

IBt^ttLfc», 7x^yhoyy|^^ xii, nl 
5-200nm. ff^ L<<il 0-1 0 0 nmT 

[oo47] zcoxd %mmRmm?<?)mmv 

[0048] *»fifc«R s y y ^0 5 1 

«ILTKW*. 05(C(i. 04fc*UM8ji 
«*fMBHtJHPF*ft , l 0 BO^ffi4 5 

*R»tT^-y>^Ufc»&S:0|*l,XV^*J,-H2. 
3 (c^rff^rta^lMfiBK^eD** 10, 1 0 A, l§>\m 

*mmm<Qwmxmm : ¥-*ftx'i>'>x 

it«w3i-ei=5:(->. 

[OO4 9]05fc*Hvt, ftg« 5 «i. *<0T<0lMi 
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4wjmmmm?z rnxm^^nxa o . s i o 

, , GeO, MgO, Ta 2 Os & t'OiML^ SiN 
« *4f<0BflSft, GeS&t'^gtfttL MgFi 

^-X-S^U^y^y ?&*\ K^ltii:XA 7 
flSfcl OOnm-1 0A<mt§n, Rtf>8»S*J6#. 

[0050] «as 5 itrfm. mm i o^ia^ 

o . ^-^MW«4il«0r< 1 1 S"-/WW <»jh») 6 fcff 
S#7X7*^flfj£$ixT£9. i^-;HH6»3Hlltt 

[0051] *gfc9KC&vrCtt. ;<0y- 'J y^fc 3 
0 , ftRl 5 ItMm. 1 t 

[00 523 

*. znurnxu. IMl- 1 0'C (» 1 6 0 0 p p 

m) mm?$>&. mzi&fcftmzt&u*. mkfix 

cfxtratcJ:*ufKja»-ioox; (*bo. o 
6 p P m ) jaT*«w- i £ t a*rMrea* . 

[0053] S"-/L4H6 fc LT«\ ftMftttttB. ft® 

£1t&timx\ z^-V— t L"C>-'J# t'-X^tf 
<-^*'V-;^J fc -Steffi i ><s>*i4 4HM< 

[ o o 5 4 ] lth, irm/fjx 

icomiz&m^mmzt'zm^xit&w, v-mem 
±w,zis^xi>. is-n-mtmmizmm^ft. mmmm 

[0 0 5 5] fct. HlfcftBLT. i<0J:^*W«W 
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1 0 

umiz^xmmti. 

[0056] hi \&*m<7)G®.m%?t%m? nmm 
mcrmmcomm^-tm:mx'h h . 

[0057]Ilt, 2 \mfH\tYv4X-;'?X. 
2 2~2 6fitf^fl3Jt£g, 2 2a~2 6att»ayf» 

7-A, 22c~27cttK5-f#-y^Xi:«SfflK2 

io sx<4«BHffl*ssisi±^iiist6y-hAvi,y. 22 
y-h^vrxhh. 

[0058] WMMHftJtaH^IEifcSoTtt. s& 
l±lz^?-->yztiKfkm2tfBf8.Zixfzi>cr>* H 

# IfcflL H 5 4 # -y ? * 2 1 t^ffitttf XT+ft£ 
W&t£. Rfc:y-WW:r2 2 c«H(tTn>K<y 
-A 2 2 b 5rfflv^jffti2ifflSSS2 2 a|*KcM£2ri£A 
t *. y- h^>7-2 2 c *Htfc«IBiy?!*2!S2 2 
20 aJlO- 8 ToorOT(:^IJU 

)l?22d ZmrxdXv hT-A2 2 b2rfflV^T»K 
£*BMU fHW*2a2 2rtfca(«*l!aW-*. f^K 

iTyXvimtl. mz. M£ZmUz£tnX-y 
h7-A2 2 b t 2 3b^mm^X. ?- h^)Vf2 

2 d , tmmM£m2 2a, y- v^ivf2 3 c . mm 

ffl«SS2 3a, y-W^r2 3dS:51UT»R*» 

iMt, f^fflK^S2 3Wzmmm?n. mm 

SM2 3ft?lXEtU&*M3 c&VmMmm3 atflf 
30 »3liai»j«S*l, ^«Qd«yh7-A2 3b. 24b 
*«<W9v^T . ±iek LT^fflSS 

^24 Mzmmwtz . f^fflK^g 2 4 rt-«i« 

^F«IMil3 b*^»m?ft. -e<0fta#.y hT-A2 
4b, 2 5b£JlIft^vc, JJEi:H«t««*»iSiL 

2 5i*rcttB*4agMfittfc3*i. *«aD < i?vb7- 

A 2 5 b , 2 6b fcWiXfflv^r, JJBk [°I«tcS«^^ 

^2 6ftXUimM5tfmimjSLZix^ ^-co^n^-y 
40 h7-A2 6bCJ: l ja«*«SffllGES2 6artt:R 

sl. y-h'<fr~?2 6d*mtmmm£m2 6aft 
[0059] aac. y- h>w?2 1 c ^eutt. w 

Stt#*TStfcS*ifc K5-f --K-y 2 7rt(cn*-y h 
7-A2 6b^fflV^T««SrRBf 6. h'5>f^y^X 
2 7 , ^--/^J 6 «»ftBfi:tt&UI££tt 1 ±t-^ 

*L3ta. mmiiy^i^m^x^mnmmM^ 
[0060] uuic7)j: 3 iosaifc: ititr . k?^ • 

50 ^7^2 1 l*!TU V^y>^f^vgtt^XT-3t«? 
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tlXfrt> Yy4X-v?X21 ?is-JV&%T? h £ T, 
[ 0 0 6 1 ] d««fc 3 fc IX is-tUfiZJ UzmWft 

[ 0 0 6 2 ] Hi Ttt. fl^fflSS^&lflliSiffl 

&-fih5mx'hhmm< . mmmm-mm. 
mvmm&. tntimfccowmximiz ± o 2jy±*)ff 

<Mmmz& tx ,a- 7 h c^ts-Ji^ts i 1 1, §js 

tt3r< , 2ootStgSr i otlM&Lfc 0 . — ^tUftgSr 

mzxmmx'Zi. 

[00 6 3] ZZX'^ontfyhT-AtlZ. *gS|g| 

fc* fc ^ffl^^i?^ t infer* s . 

[00 64] fHtffiK2ES2 2~2 6t*JJt*«i 

a*«p»rifiT**. a*, f»w*ssa2 2t*j(t* 
g&oamifmt ix i>r/i>zr y#xtwm# 

-f~imuz*). ¥n&)tfxizMLxmi$m*&. 
%*im%t'&*%msmmmzmx'Z&. mi 

tf, ^*fflSSM2 2(Cfct^T7-7>CVX{iU-f t -BS 

mzx mmmw^K fmmtssm2 3-2 
s^x&mmiz xmmmx&wmRr/m&iBtfL 

izmmwttm-tzzbh-sjmx&z. zzx- ■ 

£ t i> infer* £ . t £ . &g£>$j&B t us 
3*ut toTtt* < . mmmmzisirtx a&izm 

IRr&S. 

[0065] J*-*)**. TMttteBUS 

ixi>mm-5im?$>z>. 

[0066] e 
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immi mz^ m&mw}mMimfx*m$m 
&Tnmm<otmm%ztizhcDX'i&\\ 

I00671HW1 

tfyXWSib LTJi$ 1 . lmmO3-->^'ttjj7 0 

5 9^T9^Sfflv\ zcn&zi ywj* ■ xxmvfa 

( I TO ) jgBJi&mft£ 1 2 0 n mtm ( y^Vf >y 9 

aiw^b'-Ajjafta ; >- h«ijt2 o q > u no 

10 [ o o 6 8 ] hi izfrrrmm^m^xm5tzm- 
ft&tGt&mmftftmttttTcomx'im i 

[0069] JiyXW®. 1 ±fcJt«§*ufc I TO*!18* 
7 * h 'J V7v~7 4 WkhW&x. »t^vy 
S-ffl^T 2 mmilgOX hy^Vl l ZJ^~-y9'LX^M 

YvMf-v?X2 lrttlftjf L?t. H5-f** 
20 •^X2 1|*IT'{iUV/^/v2t^l0*r B 1ffo^ 

A7P72 2 c S-^tTD^-y hr-A 2 2b lZ* 0« 

fflK^S2 2 amzmfamxuz. y- h^y-2 2 
czmttz®. ??4 hm^xmrnmnsm 

22af*l^l. lxi 0" 6 Tor r (jftl. 5X10" 4 
P a ) Lfe. *<7)», hy<;P7-2 2 d 

£BHitttff.y hr-A2 2 b^m^xtmmMsm2 2 

rtt=»Rl *RlLfc. y- hA*;^2 2 d ^ffltfc 
ft. 1. 0xi0-«TorrOKS«JBr*->fcfNHffl 
30 XSS2 2f*l(=7;P^y5 0%, i»5 05g«ffl^^ 
£1. OxlO-»Torrfc«4-pfAUr5Xv 
+t' I TOftS^?x36« 1 <&M*5fmmit:. 

*<m#x<mAi&±i. m/i. ox 1 o-«t c r 
r<r>Mmnm£%&£X'immngm2 2t&msa\* 

[ 0 0 7 0 ] ifct . h/N7P7'2 2 d ifflftntfy h 

r-^2 2bm^xmm^m%^M2 2t^m 

iSfflX2S2 2a|*Hc^jSL. y-hA;P7*2 2d£ft 

t^my- hA'^7-2 3 c £na<rt. n,-K . y hr~A 2 

40 2bmaX>yVT-J±23b*m^XmLl*ffi&m 
*2a2 3artt^5au, y-h^y2 3c*Hlt 
^. «^lA { «iMffl«^2 2a*^2 3a^aM$^ 
SO, ^iMfflSS^2 2a x 2 3a|*I{il. 0X10" 6 
Tor raaffiRBKfltefvOtfc. 
[0071] <Xt:, y- hy^2 3 d *BB»« , ai|f 
•y hT-A 2 3b 2-«v^Tf^fflK2^2 3 rttc^ic 1 

o y- hrt)i>?2 3dzmt, mm£m2 3 ntcss 
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r-y (hi) (^^(i/9S) namtxmm^ 

fc. «£®1. lXlO" 6 Torr (»1. 5X1 O" 4 

pa), mmm 1 #TS»*irfcv\ n/j 2 0 n m « * 



Q 





[ 0 0 7 3 ] immM^m2 3 rtcsBSfifc-fc 

7 5 7;^l»off(:A<iit. BlTteS*. 4, 4' -t* 
x [N- (l— fy^f-iv) -N-7i-^75/] t'7 
x-^ (H2) S:£oawJ!ffl<9?y?/H8t-?-T' 
MS t X JE31&A1 3 c <0±£»1 Lfc . 
HWMMBi, 2 3 0-2 4 0X^)«HTW»Lfc. H# 
B#<0*SS8X 1 O-'To r r (f!jl . 1X10" 4 P 
a ) , mm 1 # 5 09T1W 6 0 n majE7L|ft)gl 

[0074] 
[ft2] 



20 




(H2) 

^ . 30 
[00 7 5] y-W?;^2 3dSrBWto^yh* 



[0072] 
[ft 11 



(HI) 



mmngM2 3<iMz®mL. y-h/^r23d^m 

t£f&y-bA>72 4c£BB(tT. n#./h7-A2 
3 b&tfntf-y I- 7— A 2 Ah fcJfl^XfflR 1 SrtSiMffl 

fc. **5«. y-hA>7'24d$rM(tT, otf-yb7 

-a 2 4 b iffli^fwrffljeasa 2 4 mzmm 1 sr^a 

Us. ClOlgL a^lfif-ftlEfiSftXVtfr&iRvx? 

mtT)l>$.-*;£.<7)8 -t Kodf ^/ 'J >"i§#A 1 
(Cs He NO) 3 (El) £±I£IE?l$i?&fl3aO± 
fcH*KLTie»*ffofc. Z?)tif<7)&Hm&£l*3 
1 0-3 2 0V:««HT«MLfc. ft*ttff>X2Ktt9 
X10-'Torr (jftl. 2xlO"<Pa) . ftfaffi] 
tt2#4 08>X\ gg«$^«^lfe)^3b^KJW47 

[0076] 
[ft 3] 




(E1) 



[ 0 0 7 7 ] ±iecoiE?LaA«3 c , jEHM&M 

3 a axfvpmsm 3 b «0£ffiBi»* 

[0078] mz. y-hA';P7 , 24dS-BBfto < -K«y h 
7- A 2 4b SrfflUXfflfc 1 £ft3?ffl&2S2 4A^iH 
afflKSS2 4artt»iSL, y-W^724d*PJJ 
tfcSW- h A>7 2 5 c £ HWX , o * y h 7- A 2 

4 bfttf nsKy b 7-A 2 5 b fcfflvvca&Kl fcffiiMffl 
*3E32 5a|*lfcSi3iU y-h^Jiy 25cmt 
fc. *<m.Y- YXtVfZ 5 d £G8ltX , o^ 7 hr- 
A2 5 b*ffl^TfKWBa2S2 SfttSMRl £tSHL* 



40* fc. i<0P8, fflEUi^ftEIBSiiTV^BMaMlffltf) 

tK-7^?S, ^"^->-ft^iX^^ffi2c7)ITO^h 

[0079] «|C. y-Kft/l^Sdfcfflt. ft^ffl 
*£32 5rt£T, Rlfii4i:LX. AtfBff) 
£ 2 TClHSl&f «k o XBt® 1 0 0 n m & 

»3SSlX10- 6 Torr 3xlO"3Pa) v 

H«fB#S3*10^X'ffo^. V^+S^Afcfi 
50 <91gmt«41 0 : 1 . 2fc Us. SgteRWC. fHtfflg 
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1 0 0 n mcOM/rt-V/jf-i'^A • 

±fc««LTI5lffi4 7)u$->yj*mm 

OSSJS(±2. 3X10" 5 Tor r (*t>3. 1 X 1 0" 3 
Pa), JBWIBttl»4 0»T*-3fc # ULhOV^> 

[0 0 80] at. y-h^W2 5dSr^(to^.yh 
T- A 2 5b VVT MR 1 £fftgfflM££ 2 5 *> £J» 
aUBX2g2 5ai*ifc#jaU y-Ws*;i/72 5d*|3! 
tfcfty- V*)V72 6 c S-^tfC, Q*-y hT-A2 
5 b&tfotf-y h T-A 2 6b vt ggR 1 
*3Eg2 6artfc»iSU hrto72 6 c^t 
fc. Z<m'f-V><>\>72bdZmttX. u#-yb7- 
J» 2 6 b fcffli vtfBBffljl?S32 6 l*lfcffiK 1 £ISfiL 
fc. i^K. SKli^ftffiBSiiTV^fiSIKSJtffl 

cD&m-?x?co±.{z®mixmwitz. mz, y-b* 

blX. Kfc*4* (SiO, ;x=l. 0-2. 0) 
*m lOOOnmt^Sip fcH* Lfc. U 
Tr^tf-h^vC, XSSI x 1 0" 6 To r r (ft 
1 . 3 X 1 0-3 P a ) . i»l$t§i3#4 O^-Cffofc. 

fc.k'JtfA-Sftfc. 

[0081] &fc, y-hA';l/7'2 6 d £Hftn#-y h 
T-A 2 6b *fl|V vc*K 1 £mflffl3l2M2 6 
j8JflK2S2 6art(c»aiU **-hA*72 6d*H 

tfca. mmM2m2 6 amzm&mALttEk 

Lfc. 

C0082] y- h a';^2 7 c £6SWT . ^ 

tbgm/fZTffitiZtiX^t: H^-f *-y ?X2 7(*lfcn 
^7h7-A26b»T«SlMiL^, <Jct, 
5"-7WN6 fc LTX'J-tfV Htt»0*«fl:tt«li ( 3 
0 Y- 1 8 4 ) * , #t5ttjU&ft*?*tt 1 0 Bcoffig 

-e<7)^, ffti^- Manm<\ xfc# - y h siifcimxf 5 

X7£, 6 $ ftfcgfcftfc&H I , #5* 

££ 1 kUffitfJZ 6 *WtS «fc 3 fc 5 0 g/c m* 

[ 0 0 8 3 ] &fc . ^-/l^J 6 ftfc»#fc SB* 

3fc (tft365nm) £4. 2 J/cm* !8ltU 3139 

te, ^RSaVUftfcJ: h%^-(r>£i\L*m <-fc#>fc 

[0084] -e-cof*. #-y 2 7 fcR»t4>*lfc 
BOfflUfc&^fc^fcKDaiU 2mmx2mmW 

[0085] #^ixfc*ia«#?&ftf^c^®2fcr7 
^«64fcv^t-x<7)Ec51E$-enSDLT%7fc$-t > 
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&3fc*Mt£SSJgLfc. 5 m A/cm 3 omffi 

* UWtfc t S <OfBK»S<««ifc*H-S B# 

S^-fkSr06fc^-f o 

[0086] *nit0ijfc j: ttmsmtm^emmi 

J(*OJBia»»492 5 0cd/m*T*-jfe. 10 00 
0Bfflfltlij|&3%tiVKtt8 6 5 0c d/m 3 , 

MBffifc»-r mnnmt o . 9 3 5 ?* 0 «wew«t 

Wy]N$A»ofc. 
[0087] JtKWdl 

10 itK^wfc, sutwi-esiJttJtirfflitifif^^fc 
®tmm&<r>wm%m&ttmnttx*^Ltz. 
[ 0 0 8 8 ] bp*>, imnmmxtmiflam-tzb 
■%<m<LLtdgm.zm^x . m^mm3bff)mmkt 
&mm 5 commo 2 mzbtz 0 , sKisfBUfflis 

S6»fe*a+fc-fl!fi LT&OIgfc^ Lfc £ fc 

S , flWifl&IH 1 fc I^O^ttT'^iimftlSftSi 1 ^ 

SLfc. 

[0089] »4><lfc*aWBWteBIH4i, 

20 [0090] i wfrnmswaaR^fcov^r . uttn 1 

mzmmm.tt&m6\,zmi,K. 

[0091] xmMnmtmmmwi.. mwm 

tf>fc**$r»ifca>r>fc. LfrLKtfb. iooo^ra 

ffi&mco%ymmi5 1 0 5 c d/m* -c, iuw<ifc» 

■fifflWWKIiO. 56 1fc^r0, 1 000 0B# 
ra^fc«±^3fe««OSI^*^r«g^5fc'7t^^< «ro 

30 [0 09 2] ttm\2 

mcofMz. mmixwkLttmmm.m?t 
n tmffi&com&RmmTi^izmmmx'im 1 

[0093] ep*>, 1 mimmm£m<vfflmt,zmmcr> 
mm%&g.ffmzht:&st*m^x , mmsom 

fSmzm. l tfBRJ8KffiS*»4>*«'t«fc-fi{BL'Ca: 
<0x-/H8fc» U: £ fc »|»$ , fi&ttgftffl 1 fc PIK 

<^ff-e*««#5Be*^ *m uz . 

[0094] tt^fcW«K»«3Bimi. «Ofl|jit 

40 iwfttxnsttimswiKofcofcH— 
[0095] itm.Rmm^zn , utm 1 1 i§i 

««*ifeT«jaiK«)SlJg^tfv\ 5Bt»S^»fifc 

[0096] *Jt©«l<0*«m*^3K^(i. ii««Jffl 
9 15 0c d/m* T* 0 , HM« 1 W t, 
Ok**sSr»i«r*»->fc. L*>L&#*>. 1 000 0B§ 

iniem^jbmKii 6 6 s o c d/ m 2 x\ mmiz 
Kt&mmmi o . 7 3 fc * 0 *t«0ij 1 x 0 
<g t#/j^ fc . mmm 1 fcit^s fc m&^& 

50 T*^#*>-ofc. 
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[02 1 mwx'mzhzimmzmm?*#(r)- 
9mm* ^i^mmmxhi . 

[04 ] *^TSis§^5irsm#%^^^ij 
[05 ] *mxwkztizimiimm?<Dmmm 
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[06 ] mwi&vxxmi. 2izm&mnm 
%%?<^mmmmznt?>mmMm®§m% 
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3 *ta*3ti 

3 a jQltftjgJ 

3 b tg^iM* 

10 3 c ms&m 

4 Hffi 

5 «81 

6 y-/^ 

7 WIM/?* 

10, 10A. 10B *ttt!Mftft*7*tt 
2 1, 2 7 *74X-v?X- 
22, 23, 24, 2 5. 26 fNKfflXSS 
22a, 23a, 24a, 25a, 26a 
HE 

20 22b, 23b, 24b, 25b, 26b utfvhT 
-A 

22c, 23c, 24c, 25c, 26c, 27c 7 

22d, 23d, 24d, 25d, 26d y-h'HU 
7 
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